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(57) ABSTRACT

A transmission which is pre-eminently suitable for an electric
and/or hybrid drive has an input which can be connected to an
electromotor/generator, and an output which can be con-
nected to a load. The transmission has two parallel transmis-
sion paths between the input and output, first coupling means
being present in the first transmission path and second cou-
pling means being present in the second transmission path.
Furthermore, a gear reduction is present in at least either of
the two transmission paths. The first coupling means are
arranged such that they are not capable of dissipating signifi-
cant power and the second coupling means are arranged such
that they are capable indeed of dissipating significant power.

13 Claims, 2 Drawing Sheets
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1
TRANSMISSION FOR AN ELECTRIC OR
HYBRID DRIVE

FIELD OF THE INVENTION

The invention relates to a transmission for an electric and/
or hybrid drive, which has an input which can be connected to
an electromotor/generator and/or combustion engine that
forms a main drive, and an output which can be connected to
a load, which transmission comprises two parallel transmis-
sion paths between the input and output, first coupling means
being present in a first one of the two transmission paths and
second coupling means being present in the other, second
transmission path, and a gear reduction having a non-1 gear
ratio being present in at least either of the two transmission
paths.

STATE OF THE ART

A transmission of this type is generally known. With this
transmission it is possible for the transmission gear ratio at the
output to be changed while the torque is maintained.

SUMMARY OF THE INVENTION

It is an object of the invention to provide a transmission of
the type defined in the opening paragraph which is pre-emi-
nently suitable for use in an electric and/or hybrid drive. For
this purpose the transmission according to the invention is
characterised, in that the first coupling means are not capable
of dissipating significant power and the second coupling
means are. Preferably, the transmission does not have further
component parts, which renders it simple and cost effective.

For coupling means that are indeed capable of dissipating
significant power there may be thought of a friction clutch or
a brake that may be operated in a slipping manner and for
coupling means that cannot dissipate significant power there
may be thought of a dry friction clutch, a synchromesh or a
claw clutch.

The gear reduction is preferably formed by a planetary gear
set having at least three rotational members of which a first
rotational member is connected to the input and a second
rotational member is connected to the output.

Anembodiment of the transmission according to the inven-
tion is characterised, in that the third rotational member is
connected to the first or second coupling means present in the
relevant transmission path.

Another embodiment of the transmission according to the
invention is characterised, in that the first or second coupling
means present in the relevant transmission path is positioned
between the third rotational member and either of the other
two rotational members.

A further embodiment of the transmission according to the
invention is characterised, in that a short-circuit coupling is
positioned between the third rotational member and either of
the other two rotational members.

The second coupling means are preferably formed by a
clutch or a brake, preferably a dry-plate clutch or a dry-plate
brake.

The first coupling means preferably comprise a claw clutch
or a claw brake and further preferably comprise a freewheel
bearing or a synchronisation element.

The first coupling means may also be formed by a friction
clutch or a friction brake that cannot dissipate substantial
power.
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Depending on the further lay-out of the transmission, the
planetary gear set forms an accelerating or decelerating gear
reduction from the input to the output if the third rotational
member is braked.

Furthermore, there is a further gear reduction or transmis-
sion present preferably between the output and the load and/
or between the input and the main drive.

A still further embodiment of the transmission according to
the invention is characterised, in that the second coupling
means are formed by a further electromotor/generator. The
further electromotor/generator can preferably be connected
to the electromotor/generator which forms the main drive.

Furthermore, the transmission then preferably comprises a
locking brake which is connected to the further electromotor/
generator or to a fourth rotational member of the planetary
gear set.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described below in more detail based
on embodiments of the transmission according to the inven-
tion represented in the drawing figures, in which:

FIG. 1 shows a first embodiment of the transmission in
which the couplings are formed by plate clutches and the gear
reductions by gear pairs;

FIG. 2 shows a second embodiment of the transmission in
which the gear reduction in the second transmission path is
formed by a planetary gear set and the coupling by a brake;

FIG. 3 shows a third embodiment of the transmission in
which the gear reduction in the second transmission path is
formed by a planetary gear set and the coupling is formed by
an electromotor/generator; and

FIG. 4 shows a fourth embodiment of the transmission in
which the gear reduction in the second transmission path is
formed by a planetary gear set and the coupling by a short-
circuit coupling.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a first embodiment of the transmission
according to the invention. This transmission 1 is pre-emi-
nently suitable for an electric drive and has an input 3 which
can be connected to an electromotor/generator 5 which forms
amaindrive, and an output 7 which can be connected to a load
9. The electromotor/generator is connected to an accumulator
10 via power electronics 8. The transmission 1 comprises two
parallel transmission paths 11, 13 between the input and
output, first coupling means 15 being present in the first
transmission path 11 and second coupling means 17 being
present in the second transmission path 13. Each transmission
path has a gear reduction 18, 19 with mutually different gear
ratios. The first coupling means 15 are arranged such that they
are not capable of dissipating significant power and are
formed in this embodiment by a dry plate clutch, and the
second coupling means 17 are arranged such that they are
capable indeed of dissipating significant power and are
formed in this embodiment by a friction clutch that can be
operated in slipping manner.

FIG. 2 shows a second embodiment of the transmission
according to the invention. All components that are equal to
those of the first embodiment are designated by like reference
numerals. For this transmission 21 only the first coupling
means 15 are positioned in the first transmission path 11
whereas the gear reduction and the second coupling means in
the second transmission path 13 are formed by a planetary
gear set 23 comprising three rotational members a, ¢ and s of
which a first rotational member ¢ is connected to the input 3,
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a second rotational member s is connected to the output 7 and
a third rotational member a is formed by an annulus and is
connected to a friction brake 25 which forms the second
coupling means. Between the third rotational member a and
either of the other two rotational members ¢ and s, which are
formed by a carrier and a sun gear, there may be inserted a
short-circuit coupling 27.

FIG. 3 shows a third embodiment of the transmission
according to the invention. All components that are equal to
those of the first embodiment are designated by like reference
numerals. In this transmission 31 the second coupling means
are formed by a further electromotor/generator 33 which is
connected to the electromotor/generator 5. Here too it is
possible for a short-circuit coupling 27 to be positioned
between the third rotational member a and either of the other
two rotational members ¢ and s. Furthermore, a locking brake
35 may then be connected to the further electromotor/genera-
tor 33 or to a fourth rotational member 37 of the planetary
gear set 23.

FIG. 4 shows a fourth embodiment of the transmission
according to the invention. All components that are equal to
those of the first embodiment are designated by like reference
numerals. In this transmission 41 the second coupling means
are formed by a short-circuit coupling 43 which is positioned
between the third rotational member a and either of the other
two rotational members ¢ and s.

In the previous embodiments the clutches and the brakes
are actuated in an electromechanical manner.

Albeit the invention has been described in the foregoing
based on the drawings, it should be observed that the inven-
tion is not by any manner or means restricted to the embodi-
ment shown in the drawings. The invention also extends to all
embodiments deviating from the embodiment shown in the
drawings within the spirit and scope defined by the claims.
For example in lieu of being formed by the electromotor/
generator, the main drive may also be formed by a combustion
engine. Alternatively, a further gear reduction or transmission
may be positioned between the output and the load and/or
between the input and the main drive.

What is claimed is:

1. A transmission for an electric or hybrid drive, which has
an input which can be connected to an electromotor/generator
or combustion engine that forms a main drive, and an output
which can be connected to a load, which transmission com-
prises:

two parallel transmission paths between the input and out-

put, wherein the two parallel transmission paths are dis-
tinct paths without any overlapping components, which
each extend from the input of the electromotor/generator
or combustion engine, to the output of the load;

first coupling means being present in a first one of the two

transmission paths and second coupling means being
present in the other, second transmission path, and
a gear reduction having a gear ratio unequal to 1 being
present in at least either of the two transmission paths,

the maximum amount of power the first coupling means
can dissipate is less than the maximum amount of power
the second coupling means can dissipate,

wherein each of the coupling means can be a clutch com-

prising two parts which can be connected together, or a
brake or electromotor/generator in combination with a
planetary gear set having at least three rotating mem-
bers, wherein in case the coupling means is a clutch, the
first part is uninterruptedly connected to the input, and
the second part is uninterruptedly connected to the out-
put directly or via the gear reduction or, in case the
coupling means is a brake or an electromotor/generator,
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this brake or electromotor/generator is connected to a
third rotational member of the planetary gear set of
which a first rotational member is uninterruptedly con-
nected to the input and yet a second rotational member is
uninterruptedly connected to the output directly or via
the gear reduction.

2. A transmission as claimed in claim 1, wherein the gear
reduction is formed by a planetary gear set having at least
three rotational members of which a first rotational member is
connected to the input and a second rotational member is
connected to the output.

3. A transmission as claimed in claim 2, wherein the third
rotational member is connected to the first or second coupling
means.

4. A transmission as claimed in claim 2, wherein the first or
second coupling means is positioned between the third rota-
tional member and either of the other two rotational members.

5. A transmission as claimed in claim 2, wherein a short-
circuit coupling is positioned between the third rotational
member and either of the other two rotational members.

6. A transmission as claimed in claim 1, wherein the second
coupling means are formed by a clutch or a brake.

7. A transmission as claimed in claim 6, wherein the second
coupling means are formed by a dry plate clutch or a dry plate
brake.

8. A transmission as claimed in claim 1, wherein the first
coupling means comprise a claw clutch or a claw brake.

9. A transmission as claimed in claim 8, wherein the first
coupling means further comprise a freewheel bearing or a
synchronisation element.

10. A transmission as claimed in claim 1, wherein the first
coupling means are formed by a friction clutch or a friction
brake.

11. A transmission as claimed in claim 2, wherein the
planetary gear set forms an accelerating or decelerating gear
reduction from the input to the output if the third rotational
member is braked.

12. A transmission as claimed in claim 2, wherein a further
gear reduction or transmission is present between the output
and the load or between the input and the main drive.

13. A transmission for an electric or hybrid drive that
include an electromotor/generator or combustion engine that
forms a main drive, and a load, the transmission comprising:

an input which can be connected to the main drive;

an output which can be connected to the load;

which transmission comprises two parallel transmission

paths between the input and output, a first coupling
means being present in a first one of the two transmission
paths, and second coupling means being present in the
other, second transmission path, wherein the two paral-
lel transmission paths are distinct paths without any
overlapping components, which each extend from the
input to the output;

a gear reduction having a gear ratio unequal to 1 being

present in at least either of the two transmission paths;
wherein the first coupling means includes a dry plate
clutch, a synchromesh, or a claw clutch;

wherein the second coupling means includes a friction

clutch or a brake, which friction clutch or brake operates
in slipping manner so as to be capable of dissipating
power; and

wherein each of the coupling means can be a clutch com-

prising two parts which can be connected together, or a
brake or electromotor/generator in combination with a
planetary gear set having at least three rotating mem-
bers, wherein in case the coupling means is a clutch, the
first part is uninterruptedly connected to the input, and
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the second part is uninterruptedly connected to the out-
put directly or via the gear reduction or, in case the
coupling means is a brake or an electromotor/generator,
this brake or electromotor/generator is connected to a
third rotational member of the planetary gear set of 5
which a first rotational member is uninterruptedly con-
nected to the input and yet a second rotational member is
uninterruptedly connected to the output directly or via
the gear reduction.
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